Using the idea due to P. DUCHET in proving his well-known theorem on powers of chordal graphs, we shall describe some theorems of DUCHET-type for powers of graphs that have no long induced cycles. In particular, our DUCHET-type theorem for HHD-free graphs improves a recent result due to DRAGAN, NICOLAI, BRANDSTÄDT saying that odd powers of HHD-free graphs are also HHD-free.
Introduction and Results
For a positive integer k the k-th power G k is the graph with the same vertex set as G where two vertices are adjacent in G k if and only if their distance in G is at most k. Graphs that do not contain induced cycles of length at least four are called chordal. In 1984, P. DUCHET [Duc84] proved the following classical theorem:
Theorem 1 If G k is chordal, then also G k+2 .
Several DUCHET-type results for other graph classes are known. More precisely, if K is the class of cocomparability graphs, of (m-)trapezoid graphs, of (unit) interval graphs, of strongly chordal graphs, of circular arc graphs, respectively, then the analogy of Theorem 1 holds (see [Dam92] , [Flo95a] , [Flo95b] , [Ray87] , [Ray92] ):
G k 2 K =) G k+2 2 K (for cocomparability graphs, (m-)trapezoid graphs, (unit) interval graphs, and strongly chordal graphs the following stronger assertion is true: G k 2 K =) G k+1 2 K). This paper will give more theorems of this kind for further graph classes; our resul ts improve some known facts about odd powers of graphs that will be considered. First, the proof of Theorem 1 can be extended to obtain a slight generalization as follows. Let Cd enote the cycle of length`,`2 N; the C`for` 5 are also called holes.
Theorem 2 Let`0 4 be a fixed integer. If G k contains no induced C`for all` `0, then also G k+2 contains no such cycle.
This fact improves a result in [DB94] saying that odd powers of graphs not containing C`for all` `0, also do not contain C`,` `0.
Let the house and the domino be the graphs shown in Figure 1 (a) and (b), respectively. Then a graph is said to be HHD-free if it does not contain an induced subgraph isomorphic to a hole, a house or a domino.
The house.
The domino. The "A".
(a) (b) (c) HHD-free graphs are introduced in [Ola86] as an important generalization of chordal graphs. In [DNB95b] powers of HHD-free graphs are investigated; among others the following result is shown:
Theorem 3 Odd powers of HHD-free graphs are HHD-free.
The proof of Theorem 3 given in [DNB95b] makes use of the concept of r-dominating cliques in HHD-free graphs. By applying DUCHET's proof method of Theorem 1 we can improve Theorem 3 to a result of DUCHET-type:
Theorem 4 Let G be a graph and k 1 a fixed integer. If G k is HHD-free, then also G k+2 . This method is even more elementary and natural. The same argument yields to the following DUCHET-type theorem:
Theorem 5 Let G be a graph and k 1 a fixed integer. If G k is weak bipolarizable, then also G k+2 .
Hereby a graph is said to be weak bipolarizable if and only if it is HHD-free and does not contain an induced subgraph isomorphic to an "A" (cf. Figure 1(c) ). This graph class was introduced in [Ola89] ; odd powers of weak bipolarizable graphs are discussed in [DNB95b] , where it is pointed out that odd powers G 2k+1 , k 1, of weak bipolarizable graphs are chordal. Proof. Since the graphs induced by A k and A k A k+1 are connected, the assertion follows by induction.
Proof of Theorems 2, 4 and 5
Lemma 7 is a direct consequence of the next, more general observation.
Observation 11 Let`
4 be an integer and A an induced cycle of length`in G 0 . Then each minimum closed A-walk is an induced cycle of length at least`in G. 
be the walk W k?1 (resp. W k ) without the vertices, whose indices are in fi + 1; i + 2; : : : ; jg Proof. Since G is hole-free by Observation 11 each minimum closed A-walk is an induced cycle of length four. The structure follows immediately by Claim 1 in the proof of Observation 11.
For a path , let V ( ) (resp. E( )) be the vertex (resp. edge) set of . Now we can state the proof of Lemma 8:
Proof of Lemma 8. By Lemma 7 we have only to show that G 0 contains no induced subgraph isomorphic to a house or a domino. We claim that no vertex of V ( v ) n fv 1 g is adjacent to v 4 . We suppose the contrary. Let v =: v 1 y 1 y k x v . Since G is hole-free, the vertex v 4 is adjacent to y 1 or y 2 . If v 4 y 1 2 E we conclude y 1 v 2 2 E since G is house-free. Further, we conclude E( v ), E( 0 v ) 1, because A 1 A 6 , A 2 A 5 = 2 E(G 0 ). Let x be the neighbour of v 4 in v and y be the neighbour of v 3 in 0 v . Since G is house-free we get x 6 = y, xv 3 , yv 4 = 2 E(G). So either fv 1 ; v 2 ; v 3 ; v 4 ; x; yg induces a domino or an "A".
